Introduction
============

Over the years, the immune system---responsible for combating allergy symptoms in the organism---suffers many morphologic and functional alterations. The immune system helps the human antigenic constitution. The immune system consists of cells, molecules, and genes that interact with other systems for the protection of the organism. This system is composed of innate immunity, which represents the nonspecific natural resistance of human beings, and adaptive immunity (immunity proper)---more specifically, memory and higher-efficiency immunity.

The immune system changes and peaks in puberty and then declines gradually in the elderly,[@JR1519oa-1] known as *immunosenescence*. There is a great interaction between the immune and nervous systems, and this means there is an exacerbation of immune disorders and depression of the normal functions of the immune system.[@JR1519oa-2] Apparently, the elderly are more vulnerable to these events.[@JR1519oa-3]

The decline of immunity is related to changes that occur in each of the cell types that make up the immune system. The T cells responsible for cellular immunity show reduction of early events in their signaling cascades,[@JR1519oa-4] [@JR1519oa-5] resulting in decrease of activity. Cytokines, key mediators of the immune response that control various cellular functions (proliferation, differentiation, and cell death),[@JR1519oa-6] become imbalanced and increase the susceptibility of the organism to infections caused by viruses and extracellular bacteria.[@JR1519oa-7] These defects in regulation of the immune response can also lead to an increase in autoimmune diseases.[@BR1519oa-8] [@JR1519oa-9] B cells are responsible for humoral immunity and show qualitative and quantitative changes in their repertoire, which are characterized by low antibody response and decreased high-affinity antibodies to the aging of the organism.[@JR1519oa-10]

Allergic rhinitis is a disorder linked to the immune system and may be associated with other allergic manifestations such as bronchial asthma, dermatitis, conjunctivitis, among others.[@BR1519oa-11] This disease affects, in a greater or lesser degree, all ages, with the prevalence of 25% in the general population.[@JR1519oa-1] [@JR1519oa-12] [@JR1519oa-13] It is even reported among young people; however, with the changing age pattern, it is estimated that there are a greater number of diagnoses of this entity in the elderly. It is also estimated that one third of elderly people suffer from some type of allergic symptoms.

Patients with allergic rhinitis have type 1 hypersensitivity reaction, with persistent inflammation of the nasal mucosa. Inflammatory cells such as eosinophils and mast cells, and mediators such as chemokines and cytokines, participate in the pathophysiology. The pattern developed by the immune response in atopic patients is Th2 with production of cytokines such as interleukin (IL)-4, IL-5, and IL-10.[@JR1519oa-14] [@BR1519oa-15] [@JR1519oa-16] B lymphocytes from individuals previously sensitized to specific allergens produce IgE antibodies that bind to the surface of mast cells and basophils by high-affinity receptors for the Fc portion. After new contact, the allergen binds IgE on the surface of mast cells, promoting the same degranulation, with release of histamine, lipid-derived substances (prostaglandins and leukotrienes), and cytokines. Eosinophils are also recruited to the inflammatory site and release a cationic protein with amplification of the allergic response.[@JR1519oa-17] In other words, allergic rhinitis is an inflammation of the nasal mucosa, induced by exposure to allergens after sensitization, which trigger an inflammatory response mediated by IgE, resulting in chronic or recurrent symptoms.[@BR1519oa-11]

The diagnosis is basically clinical. An appropriate otorhinolaryngologic examination identifies without many difficulties signs of rhinitis, such as hypertrophy and pallor of the inferior turbinates and hyaline secretion.[@JR1519oa-18] However, additional tests may help establish the diagnosis, treatment, and follow-up of these patients. Sensitization to allergens is detected using in vitro techniques such as measurement of specific IgE (radioallergosorbent test, or RAST) and also by in vivo tests, such as skin tests, to determine immediate hypersensitivity.[@JR1519oa-19]

Several allergens may be tested through cutaneous tests and RAST. However, mites are the main constituents of domiciliary dust and the allergens that cause more awareness and respiratory symptoms among atopic patients in the city of Curitiba. The main mites found in this city are the *Dermatophagoides pteronyssinus* (Pyroglyphidae family) and the *Blomia tropicalis* (Glycyphagidae family). There is a predominance of the *D. pteronyssinus* (65%) over the *B. tropicalis* (30%), as shown by the domiciliary dust mites study in which 384 domiciliary dirt samples were examined.[@JR1519oa-20] Other allergens frequently tested are pollen, grasses, fungi, and cat and dog epithelium.

The RAST is allergen-specific and IgE immune-mediated. It is highly specific and less sensitive in addition to being more expensive than other types of tests available on the market, for example, the skin prick test. A laboratory blood test identifies IgE in a patient\'s blood. Therefore, the more IgE is present, the greater the allergic response to a specific antigen. Because it is a quantitative test, it is useful not only to make the diagnosis of allergy but also to take preventive measures and to monitor the efficacy of treatment and compliance.[@JR1519oa-18] The RAST must be ordered in a rational way, based on history and physical examination, only if it is necessary.

The skin test is also very important in differential diagnosis of nasal disease and in determining the pattern of sensitization of the population. It is an important foundation for appropriate treatment of allergic rhinitis, particularly with regard to specific immunotherapy and also in promoting measures to reduce patient exposure to the allergen identified. For this test, patients are examined and treatment objectives are explained to the patient. The medial surface of the volar forearm is assessed to exclude dermal lesions and is wiped with 70% alcohol. A single drop of allergen extract is placed using the dropper, at a distance of ∼2 cm, in a predetermined allergens sequence. A plastic device is used that limits the degree of penetration into the skin (PUNTOR, Alko do Brasil, Rio De Janeiro, Brazil) for each allergen. After 3 minutes, the excess extract is removed with a paper towel, avoiding contaminating neighboring tests. Reading takes place 15 to 20 minutes after the puncture. The presence of papules with diameters ≥ 3 mm indicates a positive reaction, and results are graduated subjectively as light, moderate, or severe. The interruption in the use of the antihistamines is necessary for at least 7 days before a cutaneous test and the RAST.[@JR1519oa-21]

Allergic rhinitis treatment consists of an environmental control with withdrawal of the patient from the possible risk factors identified by the cutaneous test. Besides, the treatment may be associated with the application of topic nasal products based on corticoids and also on antihistamines.

Another form of therapy is based on the systemic response of the patient. The therapeutic modality focuses on specific immunotherapy and is more active against seasonal allergies. It is based on the administration of increasing doses of allergen-specific substances, and the individual\'s hypersensitivity reaction is mediated by IgE.[@BR1519oa-22] This treatment may be effective in patients who persistently present signals and symptoms with traditional treatment. Furthermore, the immunotherapy may be discontinued after 45 years, when the IgE levels become elevated. The prognostic is extremely variable, and the symptoms may persist for up to 10 years in children.[@JR1519oa-18]

Aim
===

The present study included patients 55 years or older with allergic rhinitis who had immunotherapy, and the efficiency of the specific-allergen immunotherapy was analyzed.

Materials and Methods
=====================

The present study was approved by the Ethics Committee and Research from Centro Médico Baptistella (CMEB) under protocol number 0015/2009.

Design of the Experiment
------------------------

From June 2009 to July 2010, 104 charts of patients treated in CMEB 55 years or older with allergic complaints (including nasal obstruction, rhinorrhea, itching, and sneezing) were evaluated in Curitiba. The patients were selected by anamnesis, physical examination, and otorhinolaryngologic exam. All the patients had the cutaneous test for mites before and after 1 year of sublingual specific immunotherapy. The cutaneous response was classified as negative (absent), light, moderate, or severe.

Sample
------

The final sample included 104 patients aged 55 years or older. The medium age was 64.5 years, with 55 years and 74 years being the minimum and maximum, respectively. There were 73 (70.2%) female and 31 (29.8%) male patients.

Patients undergoing treatment for other comorbidities and/or taking other continuous medication were excluded.

Allergic Tests
--------------

The cutaneous test was used before and 1 year after the beginning of the immunotherapy. It was used a mixture of two mites: *D. pteronyssinus* and *B. tropicalis*, both of which are triggers of allergic symptoms in patients residing in Curitiba. Using a dropper, a single drop of the allergen extract was placed above the medial surface of the foreman at a distance of ∼2 cm. After 3 minutes, the excess was removed with a paper towel and the reading took place after 15 minutes. The response was measured as negative (no papule), mild (papule \< 4 mm), moderate (papule 4 to 6 mm), or severe (papule \> 6 mm), according to the local reaction unleashed by the allergen in the patient\'s skin.

Allergen-Specific Immunotherapy
-------------------------------

Based on allergy test, three sublingual vaccine vials in different concentrations were used. Each 8-mL bottle was diluted as 1:100,000, 1:10,000, or 1:1,000. Doses were given three times per week (Monday, Wednesday, and Friday). The ideal treatment lasted ∼2 years and consisted of drops administered sublingually incrementally on the aforementioned days of the week ([Table 1](#TB1519oa-1){ref-type="table"}).

###### Schedule of allergen-specific immunotherapy

         Day         Phase 1 (1:100,000), number of drops   Phase 2 (1:10,000), number of drops   Phase 3 (1:1000), number of drops
  ------ ----------- -------------------------------------- ------------------------------------- -----------------------------------
  1 wk   Monday      1                                      1                                     1
         Wednesday   2                                      2                                     2
         Friday      3                                      3                                     3
  2 wk   Monday      4                                      4                                     4
         Wednesday   5                                      5                                     5
         Friday      6                                      6                                     6
  3 wk   Monday      7                                      7                                     7
         Wednesday   8                                      8                                     8
         Friday      9                                      9                                     9
  4 wk   Monday      10                                     10                                    10
         Wednesday   11                                     11                                    11
         Friday      12                                     12                                    12
  5 wk   Monday      13                                     13                                    13
         Wednesday   14                                     14                                    14
         Friday      15                                     15                                    15

Results
=======

The cutaneous test before vaccination showed 42 patients with severe index, the equivalent of 40.4% of the sample, and 62 patients with moderate index, representing 59.6% of the total, as shown by [Fig. 1](#FI1519oa-1){ref-type="fig"}. After the specific immunotherapy, 40 patients (38.4%) were classified as negative for the allergen, 37 (35.6%) had light response, 19 patients (18.3%) had moderate response, and 8 (7.7%) had severe response to the allergen, as shown by [Fig. 2](#FI1519oa-2){ref-type="fig"}.

![Skin test response prior to allergen-specific immunotherapy.](10-1055-s-0033-1353138-i1519oa-1){#FI1519oa-1}

![Skin test response after allergen-specific immunotherapy.](10-1055-s-0033-1353138-i1519oa-2){#FI1519oa-2}

Discussion
==========

Immunotherapy, a desensitization technique, is indicated in special cases when the patient cannot avoid allergen exposition and in situations when there is no appropriate response to pharmacologic treatment. Although not including specific vaccination on elderly people in the literature, the present study demonstrates that immunotherapy for allergic rhinitis in this age group is safe and effective.

The European Academy of Allergy and Clinical Immunology advises specific vaccination as a relative contraindication for elderly patients with allergic rhinitis.[@JR1519oa-23] The II Brazilian Consensus about Rhinitis, from 2006,[@JR1519oa-24] on the other hand, affirmed that, in rare cases, immunotherapy may be used in seniors. However, details about possible specifications were not provided. The Canadian Society of Allergy and Clinical Immunology,[@OR1519oa-25] in its guidelines for the use of immunotherapy, does not contraindicate this treatment for aged patients.

In the present study we noticed the benefits of specific immunotherapy for the treatment of allergic rhinitis in elderly patients. During the evaluation of the 104 patients submitted to this therapeutic modality, there were no side effects. Moreover, the therapeutic evolution could be observed based on the cutaneous test.

The divergences found in the literature regarding both contraindications to the various treatment times and allergen-specific administrations and the results achieved in this study show the need for further research in this area to confirm that allergen-specific immunotherapy is an alternative treatment for allergic rhinitis in patients aged 55 years or older in whom conventional drug treatment and environmental control were not sufficient treatment of the chronic disease in question.
